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PROCESS AND SYSTEM OF MAKING 
HOLOGRAM-RECORDING DRY PLATES 
BACKGROUND OF THE INVENTION 



TITLE OF THE INVENTION 




5 



The present invention relates generally to a process and 



system for making a hologram- recording dry plate. In 
particular, this invention is directed to a process and 
system for fabricating a transmission hologram-recording dry 
plate provided with a layer for preventing halation during 

10 recording or reproduction as well as a reflection hologram- 
recording dry plate provided with a colored layer or an 
antiref lection layer for preventing formation of unnecessary 
interference fringes by interface reflection at an air/dry 
plate interface during recording or reproduction. 

15 For the recording or reproduction of a transmission 

hologram, object light and reference light are entered in a 
hologram-recording dry plate from its surface side However, 
the object light and reference light arriving at the back 
side of the dry plate is reflected thereat, resulting in 

20 halation. As halation occurs, unnecessary interference 
fringes are recorded in the dry plate and so the 
reconstruction capability of the hologram becomes worse. For 
this reason, the transmission hologram-recording dry plate 
has so far been provided on its back surface with a layer 

25 (anti-halation layer) for absorbing transmitted laser light, 
thereby reducing the occurrence of undesired interference 
fringes ascribed to the reflection of laser light at the back 
surface. The anti-halation layer is generally provided on 
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the back surface of the dry plate by the coating and drying 
of a resin solution with a dye dissolved therein. For 
instance, an intimate mixture of a suitable amount of dye 
with a methyl ethyl ketone solution of polyvinyl butyral 
5 (PVB) may be used. 

However, one problem with this method is that its 
productivity is low because of comprising a complicated 
process including the coating and drying of the resin 
solution, and another problem is contamination of the front 

10 surface of the photosensitive material with a portion of the 
coated solution that comes from the back surface. In 
applications where high cleanliness is required, additional 
steps of wiping away the anti-halation layer with a solvent 
after recording are used, thereby achieving complete removal 

15 thereof. As an example, JP-A 9-54539 proposes a transmission 
hologram- recording dry plate wherein an anti-halation layer 
is used in a dry film form that enables a conventional 
fabrication process to be greatly simplified and can fit well 
for a laminator. This publication also comes up with a 

20 fabrication process and system. 

For the recording or reproduction of a reflection 
hologram, reference light is entered in a hologram- recording 
dry plate from its front surface while object light 
(diffracted light from a subject or hologram plate) is 

25 entered in the hologram- recording dry plate from its back 

surface. Upon reaching an air /dry plate interface, however, 
the object or reference light is reflected thereat, resulting 
in halation. As halation occurs, unnecessary interference 
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fringes are recorded in the dry plate and so the 
reconstruction capability of the hologram becomes worse. 
Usually , therefore, an antiref lection glass or colored glass 
(ND (neutral density) glass) for preventing reflection at the 
5 interface is provided on the air/dry plate interface of the 
reflection hologram dry plate. 

The antiref lection glass is laminated on the interface 
with an optical contact liquid located between them. 
However, the optical contact liquid is poor in workability, 

10 because it is difficult to have a uniform thickness due to 
flowing, vibration, air entrapment, etc., and especially 
because when used in a large amount, long time is needed 
until it is kept stationary and stabilized after coating. To 
solve these problems, for instance, JP-A 5-281883 and 

15 Japanese Patent Application Nos . 7-281583 and 7-114329 

propose a process of fabricating a hologram dry plate without 
recourse to any contact liquid, wherein a flexible colored or 
antiref lection film is used instead of the glass. 

With a conventional transmission hologram- recording dry 

20 plate fabrication process and system such as one disclosed in 
the aforesaid JP-A 9-54539, it is possible to fabricate both 
a transmission hologram- recording dry plate and a reflection 
hologram- recording dry plate. When a roll form of film 
having a separator is intermittently fed, however, it is 

25 impossible to prevent film defects caused by the pressure of 
a guide roller or the like, and the occurrence and deposition 
of dust caused by sheet-cutting. In applications where high 
precision and cleanliness are needed, it is thus impossible 



to achieve a transmission or reflection hologram-recording 
dry plate that has always sufficient properties. 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve the 
aforesaid problems by the provision of a hologram-recording 
fabrication process and system that can be used to fabricate 
a transmission or reflection hologram-recording dry plate 
particularly best suited for applications where high 
precision and high cleanliness are required. 

This object is achieved by the following embodiments. 
As recited in claim 1, the present invention provides a 
hologram-recording dry plate fabrication process comprising 
steps of: 

feeding a substrate, 

feeding a sheet-cut form of hologram-recording 
photosensitive film comprising a supporting film, a hologram- 
recording photosensitive material and a separator, 

releasing said separator from said fed hologram- 
recording photosensitive film, and 

laminating said hologram-recording photosensitive film 
from which said separator is released on one surface of said 
fed substrate from a hologram-recording photosensitive 
material side. 

According to the invention recited in claim 1, the 
substrate is fed at the substrate feeding step, the sheet-cut 
form of hologram- recording photosensitive film comprising a 
supporting film, a hologram- recording photosensitive material 
and a separator is fed at the hologram-recording 
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photosensitive film feeding step, the separator is released 
from the thus fed hologram- recording photosensitive film at 
the separator-releasing step and the hologram- recording 
photosensitive film from which the separator is released is 
5 laminated from the hologram- recording photosensitive material 
side onto one surface of the thus fed substrate. That is, 
since the sheet-cut form of hologram- recording photosensitive 
film is fed, a roll form of film having a separator is not 
susceptible to film defects by a guide roller, etc., which 

10 are found when it is intermittently fed. In addition, since 
the fabrication process does not have any sheet-cutting step 
because of the use of a sheet-cut form of hologram-recording 
photosensitive film, there is neither generation nor 
deposition of dust due to sheet-cutting. It is thus possible 

15 to provide a hologram-recording drying plate fabrication 
process that can be used to fabricate a dry plate for 
recording a transmission or reflection hologram particularly 
suitable for applications where high precision and high 
cleanliness are needed. 

20 ^J^V^j^s recited in claim 2, the presenj^invention provides a 
hologram- recording dry plate fabrication process according to 
claim 1, wherein said separator^xeleasing step and/or said 
lamination step are carried/<^ut while said substrate and/or 
said hologram-recording Emotosooisitive film are vertically 

25 supported. Since the/separator-releasing step and/or the 

lamination step are carried out while the substrate and the 
hologram-record^rig photosensitive film are vertically 
supported acoording to the invention recited in claim 2, it 
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is less unlikely that falling dust is deposited on the dry 
plate. It is thus possible to^rovide a hologram- recording 
drying plate fabric ait, Lonnzfoc^j^ that can be used to 
fabricate a dry plate por recording a transmission or 
5 reflection hologram ^particularly suitable for applications 
where high precision and high cleanliness are needed. 

As recited in claim 3, the present invention provides a 
hologram- recording dry plate fabrication process according to 
claim 1 or 2 , which comprises steps of: 

10 feeding a sheet-cut form of adhesion-added light 

absorption film comprising a separator, an adhesive layer and 
a light absorption film or a sheet-cut form of light 
absorption adhesive film comprising a separator, a light 
absorption adhesive layer and a supporting film, 

15 releasing said separator from said fed adhesion- added 

light absorption film or said fed light absorption adhesive 
film, and 

laminating said adhesion-added light absorption layer or 
light absorption adhesive film from which said separator is 

20 released on one surface of said fed substrate from an 

adhesive layer or light absorption adhesive layer side. 

According to the invention recited in claim 3, since the 
sheet-cut form of adhesion-added light absorption film or 
light absorption adhesive film is fed, a roll form of film 

25 having a separator is not susceptible to film defects by a 

guide roller, etc., which are found when it is intermittently 
fed. In addition, since the fabrication process does not 
have any sheet-cutting step because of the use of a sheet-cut 
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form of film, there is neither generation nor deposition of 
dust due to sheet-cutting. It is thus possible to provide a 
hologram-recording drying plate fabrication process that can 
be used to fabricate a dry plate for recording a transmission 
5 or reflection hologram particularly suitable for applications 
where high precision and high cleanliness are needed. 

As recited in claim 4, the present invention provides a 
hologram-recording dry plate fabrication process according to 
claim 3, wherein said separator-releasing step and/or said 
10 lamination step are carried out while said substrate and said 
adhesion-added light absorption film or said light absorption 
adhesive film are vertically supported. 



Since the separator-releasing step anc^A^r the laminating 
step are carried out while the substrates and said adhesion- 
15 added light absorption film or said^lght absorption adhesive 
film are vertically supported affording to the invention 
recited in claim 4, it is le^s unlikely that falling dust is 
deposited on the dry plajze. It Ls thus possible to provide a 
hologram-recording dr^ng plate/ fabrication process that can 
20 be used to fabricate a dry plate for recording a transmission 
or reflection hologram particularly suitable for applications 
where high precision and high cleanliness are needed. 

As recited in claim 5, the present invention provides a 
hologram-recording dry plate fabrication process according to 
25 claim 1 or 2 , which comprises steps of: 

feeding a sheet-cut form of an adhesion-added colored 
film comprising a separator, an adhesive layer and a colored 
film, a sheet-cut form of colored adhesive film comprising a 
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separator, a colored adhesive layer and a supporting film or 
a sheet-cut form of an adhesion-added antiref lection film 
comprising a separator, an adhesive layer and an 
antiref lection film, 
5 releasing said separator from said fed adhesion-added 

colored film f said fed colored adhesive film or said fed 
adhesion-added antiref lection film, and 

laminating said fed adhesion-added, colored film, 
colored adhesive film or adhesion-added antiref lection film from 
10 which said separator is released on one surface of said fed 
substrate from an adhesive layer or colored adhesive layer 
side. 

According to the invention recited in claim 5, since the 
sheet-cut form of adhesion-added colored film, the sheet-cut 

15 form of colored adhesive film or the sheet-cut form of 

adhesion-added antiref lection film is fed, a rolled form of 
film having a separator is not susceptible to film defects by 
a guide roller, etc., which are found when it is 
intermittently fed. In addition, since the fabrication 

20 process does not have any sheet-cutting step because of the 
use of a sheet-cut form of film, there is neither generation 
nor deposition of dust due to sheet-cutting. It is thus 
possible to provide a hologram-recording drying plate 
fabrication process that can be used to fabricate a dry plate 

25 for recording a transmission or reflection hologram 

particularly suitable for applications where high precision 
and high cleanliness are needed. 
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As recited in claim 6, the present invention provides a 
hologram- recording dry plate fabrication process according to 
claim 5, wherein said separator-releasing step and/or said 
lamination step are carried out while said substrate and said 
adhesion-added colored film, said colored adhesive film or 
said adhesion-added antiref lection film are vertically 
supported, 

^jj|^^Since the separator-releasing step and/or^he laminating 
sl^p are carried out while the substrate a#Q said adhesion- 
10 added colored film, said colored adhesive film or said 

adhesion-added antiref lection filja^are vertically supported 
according to the invention rejgrited in claim 6, it is less 
unlikely that falling du^c is deposited on the dry plate. It 
is thus possible to nr'&vide a l^oJiogram- recording drying plate 
15 fabrication process that can be used to fabricate a dry plate 
for recording ya transmission or reflection hologram 
particular^ suitable for applications where high precision 
and hi<jlf cleanliness are needed. 

As recited in claim 7 , the present invention provides a 
20 hologram- recording dry plate fabrication process according to 
any one of claims 1 to 6, wherein said hologram- recording 
photosensitive material comprises a photopolymer having 
adhesion. 

According to the invention recited in claim 7, it is 
25 possible to provide a hologram-recording dry plate 
fabrication process wherein the hologram-recording 
photosensitive material comprises a photopolymer having 
adhesion. 
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As recited in claim 8, the present invention provides a 
hologram- recording dry plate fabrication system comprising a 
substrate feeding means for feeding a substrate, a film 
feeding means for feeding a sheet-cut form of film having a 
5 separator, a separator releasing means for releasing the 
separator from the fed film, and a lamination means for 
laminating the film from which the separator is released on 
one surface of the fed substrate from the side of the film 
from which the separator is released. 

10 According to this invention, the substrate is fed by the 

substrate feeding means, the sheet-cut form of film having a 
separator is fed by the film feeding means, the separator is 
released from the fed film by the separator releasing means, 
and the film from which the separator is released is 

15 laminated by the lamination means on one surface of the fed 
substrate from the side of the film from which the separator 
is released. That is, since the sheet -cut form of film 
having a separator is fed, a rolled form film having a 
separator is not susceptible to film defects by the pressure 

20 of a guide roller, etc., which are found when it is 

intermittently fed. In addition, since the fabrication 
process does not have any sheet-cutting step because of the 
use of a sheet-cut form of film, there is neither generation 
nor deposition of dust due to sheet-cutting. It is thus 

25 possible to provide a hologram-recording drying plate 

fabrication system that can be used to fabricate a dry plate 
for recording a transmission or reflection hologram 
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particularly suitable for applications where high precision 
and high cleanliness are needed. 

As recited in claim 9, the present invention provides a 
hologram-recording dry plate fabrication system according to 
5 claim 8, which further includes a means for supporting the 
fed substrate vertically and a means for supporting the fed 
film vertically, so that while the substrate and/or the film 
are vertically supported, the separator is released from the 
film by the separator releasing means and the film is 
10 laminated on the substrate by the lamination means. 

2?^^ \Since, according to this invention, separator is 
released from the film and the film ±ar laminated on the 
substrate while the substrate and ime film are vertically 
supported , it is less unlikely jmat falling dust is deposited 
15 on the dry plate. It is thu^/possi^^e to provide a hologram- 
recording drying plate fabrication process that can be used 
to fabricate a dry plate/for recording a transmission or 
reflection hologram particularly suitable for applications 
where high precision and high cleanliness are needed. 
20 As recited in claim 10, the present invention provides a 

hologram-recording dry plate fabrication system according to 
claim 8 or 9, wherein the film is any one of a sheet-cut form 
of hologram-recording photosensitive film comprising a 
supporting film, a hologram- recording photosensitive material 
25 and a separator, a sheet-cut form of adhesion-added light 

absorption film comprising a separator, an adhesive layer and 
a light absorption film and a sheet-cut form of light 
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absorption adhesive film comprising a separator, a light 
absorption adhesive layer and a supporting film. 

According to this invention, any one of a sheet-cut form 
of hologram-recording photosensitive film comprising a 
5 supporting film, a hologram- recording photosensitive material 
and a separator, a sheet-cut form of adhesion-added light 
absorption film comprising a separator, an adhesive layer and 
a light absorption film and a sheet-cut form of light 
absorption adhesive film comprising a separator, a light 

10 absorption adhesive layer and a supporting film can be 
laminated on the substrate. 

As recited in claim 11, the present invention provides a 
hologram- recording dry plate fabrication system according to 
claim 8 or 9, wherein the film is any one of a sheet-cut form 

15 of hologram-recording photosensitive film comprising a 

supporting film, a hologram- recording photosensitive material 
and a separator, a sheet-cut form of adhesion-added colored 
film comprising a separator, an adhesive layer and a colored 
film, a sheet-cut form of colored adhesive film comprising a 

20 separator, a colored adhesive layer and a supporting film or 
a sheet-cut form of adhesion-added antiref lection film 
comprising a separator, an adhesive layer and an 
antiref lection film. 

According to this invention, any one of a sheet-cut form 

25 of hologram-recording photosensitive film comprising a 

supporting film, a hologram-recording photosensitive material 
and a separator, a sheet-cut form of adhesion-added colored 
film comprising a separator, an adhesive layer and a colored 
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film, a sheet-cut form of colored adhesive film comprising a 
separator, a colored adhesive layer and a supporting film or 
a sheet-cut form of adhesion-added antiref lection film 
comprising a separator, an adhesive layer and an 
5 antiref lection film can be laminated on the substrate. 

Still other objects and advantages of the invention will 
in part be obvious and will in part be apparent from the 
specification . 

The invention accordingly comprises the features of 

10 construction, combinations of elements, and arrangement of 
parts which will be exemplified in the construction 
hereinafter set forth, and the scope of the invention will be 
indicated in the claims . 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 Fig. 1 is a block diagram illustrative of one embodiment 

of the hologram-recording dry plate fabrication process and 
system according to the present invention. 

Fig. 2 is illustrative of the sequence of steps for 
processing the film to be laminated on the substrate. 

20 Fig. 3 is illustrative of the process of fabricating a 

transmission hologram-recording dry plate according to the 
invention, wherein (A) stands for the step of laminating a 
light-tight film on a substrate and (B) the step of 
laminating a first photosensitive material on the substrate. 

25 Fig. 4 is illustrative of the process of fabricating the 

transmission hologram-recording dry plate according to the 
invention, wherein (A) stands for the step of laminating a 
second photosensitive material on the first photosensitive 



material and (B) the step of laminating a third 
photosensitive material on the second photosensitive 
material . 

Fig. 5 is illustrative of the process of the fabricating 
the transmission hologram-recording dry plate, wherein (A) 
stands for the step of trimming the dry plate to a given size 
and (B) the step of releasing the light-tight film from the 
dry plate. 

Fig. 6 is illustrative of the layer construction of one 
embodiment of the transmission hologram-recording dry plate 
according to the invention . 

Fig. 7 is illustrative of the layer construction of 
another embodiment of the transmission hologram- recording dry 
plate according to the invention. 

Fig. 8 is illustrative of the layer construction of a 
hologram-recording photosensitive film used for the 
fabrication of the transmission hologram- recording dry plate 
according to the invention. 

Fig. 9 is illustrative of the layer constructions of an 
adhesion-added light absorption film and a light absorption 
adhesive film used for the fabrication of the transmission 
hologram- recording dry plate according to the invention. 

Fig. 10 is illustrative of the process of fabricating a 
reflection hologram-recording dry plate according to the 
invention, wherein (A) stands for the step of laminating a 
light-tight film on a substrate and (B) the step of 
laminating a first photosensitive material on the substrate. 
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Fig. 11 is illustrative of the process of fabricating a 
reflection hologram-recording dry plate according to the 
invention, wherein (A) stands for the step of laminating a 
second photosensitive material on the first photosensitive 
5 material and (B) the step of laminating a third 

photosensitive material on the second photosensitive 
material . 

Fig. 12 is illustrative of the process of the 
fabricating the reflection hologram- recording dry plate, 
10 wherein (A) stands for the step of trimming the dry plate to 
a given size and (B) the step of releasing the light-tight 
film from the dry plate. 

Fig. 13 is illustrative of the layer construction of one 
embodiment of the reflection hologram-recording dry plate 
15 according to the invention. 

Fig. 14 is illustrative of the layer construction of 
another embodiment of the reflection hologram-recording dry 
plate according to the invention. 

Fig. 15 is illustrative of the layer construction of a 
20 hologram-recording photosensitive film used for the 

fabrication of the reflection hologram-recording dry plate 
according to the invention. 

Fig. 16 is illustrative of the layer constructions of an 
adhesion-added, colored film, a colored adhesive film and an 
25 adhesion-added antiref lection film used for the fabrication 

of the transmission hologram- recording dry plate according to 
the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Several embodiments of the process and system for 
fabricating a hologram-recording dry plate according to the 
present invention will now be explained. Fig, 1 is a block 
diagram illustrative of one embodiment of the process and 
5 system for fabricating a hologram- recording dry plate 

according to the invention. Fig. 2 is illustrative of the 
sequence of steps for processing the film to be laminated on 
the substrate. In Fig. 1, reference numeral 1 stands for a 
substrate feed section, 2 a horizontal-to- vertical conversion 

10 section, 3 a vertical support section, 4 a vertical-to- 
horizontal conversion section, 5 a substrate ejection 
section, 6 a film feed section, 7 a lamination section 
(laminator), and 8 and 9 represent separator release 
sections. In Fig. 2, reference 21 stands for a substrate, 2 2 

15 a film and 23 and 24 indicate separators. 

The present invention is explained with reference to 
Figs . 1 and 2 . The substrate feed section 1 is provided to 
feed hologram-recording dry plate substrates to their 
fabrication system (step SI). The substrates stored in a 

20 container are fed one by one from that container. The 

container is provided to protect the washed substrates from 
contamination with dust. The hologram-recording dry plate 
fabrication system is installed in a clean environment. The 
fabrication system thus shielded from the outside environment 

25 also includes equipment for keeping a clearer environment 
therein. The substrates received in the container may be 
arranged with their surfaces located in the parallel 
direction with respect to the vertical direction. In one 
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embodiment of the invention explained herein, however, the 
substrates are stacked up parallel with the horizontal 
direction. The substrates stacked up in the container are 
pushed out of the substrate feed section 1 and fed one by one 
onto a stage in the fabrication system. To ensure 
unremitting substrate feeding, one container is followed by 
another . 

The horizontal-to-vertical conversion section 2 is 
provided to convert the surface of the substrate fed onto the 
substrate feeding stage in the fabrication system from the 
direction parallel with the horizontal direction to the 
direction parallel with the vertical direction. The 
horizontal-to-vertical conversion section 2 includes a 
vacuum-puck panel and an arm movable with the vacuum-puck 
panel held thereon. The vacuum-puck panel includes a 
plurality of suction pucks for vacuum-attracting the 
peripheral portion of the substrate onto them. In the 
horizontal-to-vertical conversion section 2, the arm is so 
moved that the vacuum-puck panel can be opposite to the 
substrate fed onto the substrate feeding stage. Upon 
actuation of a vacuum suction mechanism, the substrate can be 
vacuum-attracted onto the vacuum-puck panel. In the 
horizontal-to-vertical conversion section 2, the arm is moved 
to convert the surface of the substrate from the direction 
parallel with the horizontal direction to the direction 
parallel with the vertical direction and oppose the vacuum- 
puck panel to the vertical supporting stage in the vertical 
support section 3 . 
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The vertical supporting stage in the vertical support 
section 3, too, includes a vacuum suction mechanism. Upon 
actuation of the vacuum suction mechanism, the substrate is 
attracted by vacuum suction onto the vertical suction stage 
5 (Step 2). This vertical supporting stage includes a 
plurality of vacuum holes for vacuum-sucking the whole 
portion of a film therein. As the vacuum suction mechanism 
in the horizontal-to-vertical conversion section 2 is 
stopped, the substrate is held on the vertical supporting 

10 stage in the vertical support section 3 while attracted 
thereonto by vacuum suction. 

The vertical support section 3 includes a vertical 
supporting stage and a linear moving mechanism for guiding 
and moving the stage in a linear (horizontal) direction. The 

15 substrate, once attracted by vacuum suction onto the vertical 
supporting stage, is laminated or otherwise processed at a 
given position, and then moved by means of the linear moving 
mechanism in a given sequence to the substrate ejection 
section 5 side while changing position. 

20 Prior to explaining the lamination section 5, an account 

is given of the substrate delivery path. In the vertical-to- 
horizontal conversion section 4 , the surface of the processed 
substrate (step S8) attracted by vacuum suction onto the 
vertical supporting stage in the vertical support section 3 

25 is converted from the direction parallel with the vertical 
direction to that parallel with the horizontal direction. 
The vertical-to-horizontal conversion section 4 includes a 
vacuum-puck panel and an arm for holding and moving the 
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vacuum-puck panel, and has the same construction as the 
horizontal-to-vertical conversion section 2. In other words, 
if the horizontal-to-vertical conversion 2 is operated in the 
reverse order, it can be used as the vertical-to-horizontal 
conversion section 4 . The vacuum-puck panel includes a 
plurality of vacuum pucks for attracting the peripheral 
portion of the substrate onto them. In the vertical-to- 
horizontal conversion section 4, the arm is so moved that the 
vacuum-puck panel can be opposite to the substrate attracted 
by vacuum suction onto the vertical supporting stage in the 
vertical support section 3 . After a vacuum suction mechanism 
for the vacuum-puck panel is actuated to attract the 
substrate onto the panel by vacuum suction, the vacuum 
suction mechanism for the vertical supporting stage in the 
vertical support section 3 is stopped. In the vertical-to- 
horizontal conversion section 4, the arm is moved to convert 
the surface of the substrate from the direction parallel with 
the vertical direction to that parallel with the horizontal 
direction and oppose the vacuum-puck panel with the substrate 
attracted onto it by vacuum suction to a substrate ejecting 
stage in the fabrication system. As the vacuum mechanism for 
the vacuum-puck panel is stopped, the substrate is carried 
onto the substrate ejecting stage. 

The substrate ejection section 5 is provided to eject 
and store the processed substrate (that is a hologram- 
recording dry plate or its intermediary) placed on the 
substrate ejecting stage in a container (step S9), which is 



provided to protect the processed substrate from 
contamination with dust. 

The film feed section 6 is provided for the feeding of a 
sheet-cut film having a separator (releasing paper, releasing 
film, supporting film) (step S3). In one embodiment of the 
present invention as shown in Fig. 2, separators 23 and 24 
are used on both surfaces of a film 22. Films, received in a 
container or in the form of a film rolled around a belt in a 
hopper, are fed out one by one. The container or hopper is 
provided to protect the films from contamination with dust. 
The sheet-cut films may be received in the container with 
their surfaces aligning with the direction parallel with the 
vertical direction. In the illustrated embodiment, however, 
the films are received in the container with their surfaces 
located parallel with the horizontal direction. From the 
film feed section 5 with films received therein, the films 
are fed one by one onto a film feeding stage in the 
fabrication system. On the film feeding stage film alignment 
is carried out by means of a vertical alignment mechanism and 
a horizontal alignment mechanism. 

In the lamination section 7 , a film from which the 
separators are removed is laminated on one surface of the 
substrate fed from the substrate feed section 1 and held on 
the vertical supporting stage in the vertical support section 
3. The lamination section 7 includes a vacuum-puck panel, a 
mechanism for changing the direction (angle) of the vacuum- 
puck panel and a mechanism for displacing the vacuum-puck 
panel vertically and horizontally. The vacuum-puck panel 



-21- 



includes a plurality of vacuum holes for vacuum-sucking the 
whole portion of the film therein. Prior to laminating the 
film on the substrate in the lamination section (laminator) 
7, there is a step of releasing the separators from the film- 
5 After the film is aligned with and held on the film feeding 
stage, the film is attracted by vacuum suction onto the 
vacuum-puck panel in the lamination section 7. Then, the 
surface of the film is converted from the direction parallel 
with the horizontal direction to that parallel with the 
10 vertical direction. Subsequently, the vacuum-puck panel is 

moved to a position where the separators are removed from the 
film. 

In the separator release section 8, the separator is 
released from the film at the releasing position (step S4 ) . 

15 In the separator release section 8 , a vacuum puck or 

pressure-sensitive adhesive is applied on a corner portion of 
a separator at a corner of the film with the separator 
laminated thereon to peel off the film partially. 
Thereafter, the vacuum puck is moved over the film to release 

20 off the whole of the film while the film is subjected to 

vacuum suction. As a matter of course, the film is then held 
on the vacuum-puck panel in the lamination section 7 while 
the pressure-sensitive, adhesive surface is exposed. 

In the lamination section 7 , the vacuum-puck panel is 

25 displaced to carry the film to a lamination position. At 

this lamination position, the film on the vacuum-puck panel 
is opposite to the substrate supported by the vertical 
support section 3 . The film on the vacuum-puck panel is 
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positioned at an angle so oblique that the upper portion of 
the film is proximate to the substrate and the lower portion 
is spaced away from the substrate. As the vacuum-puck panel 
comes close to the substrate at that angle, the upper portion 
of the film is laminated on the substrate upon coming into 
contact therewith. In this state, the vacuum-puck panel 
moves downwardly. The adsorption force between the vacuum- 
puck panel and the film is smaller than that between the film 
and the substrate; there is a slip between the vacuum-puck 
panel and the film, which slip in turn enables the film to be 
captured by and bonded to the substrate. Above the vacuum- 
puck panel there is provided a pressure roller. In 
association with the downward movement of the vacuum-puck 
panel, the pressure roller moves downwardly while the film 
and the substrate are compressed together, thereby ensuring 
more tight bonding (step S5). After the completion of 
lamination, the vacuum-puck panel goes back to the standby 
position where the lamination section 7 is on standby. 

After the completion of lamination, the outside surface 
of the film is defined by the separator (step S6 ) . In the 
separator release section 9, the separator is released from 
the film (step S7). The operation of the separator release 
section 9 is basically the same as that of the separator 
release section 8, and so the detailed explanation thereof is 
omitted. The substrate from which the separator has been 
released is delivered to the substrate ejection section 5 
while it is vacuum-attracted onto the stage having a vacuum 
suction mechanism (step S8), as already explained. In the 
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substrate ejection section 5, the substrate is received in 
the container (step S9). 

As can be understood from the foregoing explanations , 
the sheet-cut form of film is fed in the hologram- recording 
5 dry plate fabrication process and system. It is thus 

possible to prevent the occurrence of film defects due to the 
guide roller, etc, , when the rolled form of film having 
separators is intermittently fed. In addition, since the 
fabrication process does not have any sheet-cutting step 

10 because of the use of a sheet-cut form of film, there is 
neither generation nor deposition of dust due to sheet- 
cutting. Moreover, since the separator releasing step and/or 
the laminating step are carried out while the substrate and 
the hologram photosensitive material are vertically supported 

15 according to the invention recited in claim 4 , it is less 

unlikely that falling dust is deposited on the dry plate. It 
is thus possible to fabricate a hologram-recording dry plate 
particularly suitable for applications where high precision 
and high cleanliness are needed. 

20 Here an account is given of films used with the 

hologram- recording dry plate fabrication process and system 
according to the present invention. First of all, the film 
used for a transmission hologram- recording dry plate is 
explained. For instance, this film may be any one of a 

25 hologram-recording photosensitive film, an adhesion-added 
light absorption film and a light absorption adhesive film. 
Detailed constructions of these films will be explained 
later. With the aforesaid fabrication process and system, 
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the transmission hologram-recording dry plate can be 
fabricated by laminating the hologram- recording 
photosensitive film on one surface of a substrate at the 
first step and then laminating the adhesion-added light 
5 absorption film or light absorption adhesive film on the 
opposite surface of the substrate at the second step. 

Here a set of vertical support section 3, film feed 
section 6 , lamination section 7 and separator release 
sections 8 and 9 shown in Fig. 1 is referred to as one unit. 
10 By increasing the distance of the vertical support section 3, 
two such units can be provided. If a surface interchange 
i 4 ? portion for interchanging the outer and inner surfaces of a 

substrate vertically supported in the vertical support 
^ section 3 is located between the units, it is then possible 

15 to fabricate a transmission hologram-recording dry plate in 
j X f one single operation. Thus, if additional units are provided 

□ at need, the necessary number of films can then be laminated 

on the substrate. 

Next, an account is given of the transmission hologram- 
20 recording dry plate fabrication process according to the 

invention that is carried out with the inventive fabrication 
system. The transmission hologram-recording dry plate 
fabrication process comprises steps of ( 1 ) laminating a 
light-tight film on one surface of a substrate, (2) 
25 laminating a first photosensitive material on the opposite 
surface of the substrate, (3) laminating a second 
photosensitive material on the first photosensitive material, 
and (4) laminating a third photosensitive material on the 
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second photosensitive material. Fig, 3(A) shows the step (1) 
of laminating the light-tight film on the substrate, Fig. 
3(B) the step (2) of laminating the first photosensitive 
material on the substrate, Fig. 4(A) the step (3) of 
5 laminating the second photosensitive material on the first 
photosensitive material, and Fig. 4(B) the step (4) of 
laminating the third photosensitive material on the second 
photosensitive material. 

At the light-tight film lamination step ( 1 ) , a sheet-cut 
]q 10 form of light-tight film having a separator is fed out of a 
^ s film feed section (loader) 6, as shown in Fig. 3(A). Then, 

the separator is released from the light-tight film. Then, a 
;^ glass substrate is fed out of the glass feed section 1 so 

;L that the light-tight film is laminated on its surface side 

! i; 15 from which the separator is released on the substrate. 
j 2 Finally, the glass substrate with the light-tight film 

Q laminated thereon is delivered to the substrate ejection 

section 5 where it is received in the container. 

At the first photosensitive material lamination step 
20 (2), the glass substrate with the light-tight film laminated 
thereon is fed out of the substrate feed section 1, as shown 
in Fig. 3(B). On the other hand, a sheet-cut form of first 
photosensitive material having separators is fed out of the 
film feed section (loader) 6. Then, the inside separator is 
25 released from the first photosensitive material. Then, the 
first photosensitive material is laminated on its surface 
side from which the separator is released on the surface of 
the glass substrate facing away the light-tight film. Then, 
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the outside separator (protective PET) is released from the 
first photosensitive material. Finally, the glass substrate 
with the light-tight film and first photosensitive material 
laminated thereon is delivered to the substrate ejection 
5 section 5 where it is received in the container. 

At the second photosensitive material lamination step 

(3) , the glass substrate with the light-tight film and first 
photosensitive material laminated thereon is fed out of the 
substrate feed section 1, as shown in Fig. 4(A). On the 

10 other hand, a sheet-cut form of second photosensitive 
material having separators is fed out of the film feed 
section (loader) 6. Then, the inside separator is released 
from the second photosensitive material. Then, the second 
photosensitive material is laminated on its surface side from 

15 which the separator is released on the surface of the first 
photosensitive material. Then, the outside separator 
(protective PET) is released from the second photosensitive 
material. Finally, the glass substrate with the light-tight 
film and first and second photosensitive materials laminated 

20 thereon is delivered to the substrate ejection section 5 
where it is received in the container. 

At the third photosensitive material lamination step 

(4) , the glass substrate with the light-tight film and first 
and second photosensitive materials laminated thereon is fed 

25 out of the substrate feed section 1, as shown in Fig. 4(B). 
On the other hand, a sheet-cut form of third photosensitive 
material having separators is fed out of the film feed 
section (loader) 6. Then, the inside separator is released 
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from the third photosensitive material. Then, the second 
photosensitive material is laminated on its surface side from 
which the separator is released on the surface of the second 
photosensitive material. Then, the outside separator 
5 (protective PET) is released from the third photosensitive 
material. Finally, the glass substrate with the light-tight 
film and first, second and third photosensitive materials 
laminated thereon is delivered to the substrate ejection 
section 5 where it is received in the container. 

10 Through the aforesaid steps (1) to (4), the transmission 

hologram- recording dry plate can be obtained. Next, a part 
of the step of processing the transmission hologram- recording 
dry plate in the process of obtaining a transmission hologram 
from the transmission hologram- recording dry plate is 

15 explained. This step comprises (5) trimming the dry plate to 
a given size and (6) releasing the light-tight film from the 
dry plate. Trimming the dry plate to the given size is shown 
in Fig. 5(A) and releasing the light-tight film from the dry 
plate is illustrated in Fig. 5(B). 

20 At the step (5) of trimming the dry plate to the given 

size, the glass substrate with the first, second and third 
photosensitive materials laminated thereon is fed out of the 
substrate feed section, as shown in Fig. 5(A). Then, the 
film layer of multilayer construction formed on the glass 

25 substrate is cut at a given position, using a laser cutter. 
Finally, a film layer portion unnecessary for a transmission 
hologram is released and removed. One exemplary construction 
of the transmission hologram- recording dry plate that is 
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t rimmed to the given size is shown on the right side of Fig. 
5(A). 

At the light-tight film release step (6), on the other 
hand, the trimmed transmission hologram-recording dry plate 
or transmission hologram is fed out of the substrate feed 
section, as shown in Fig. 5(B). Then, the light-tight film 
is released from the glass substrate. Finally, the 
transmission-hologram recording dry plate or transmission 
hologram, from which the light-tight film is released, is 
delivered to the substrate ejection section where it is 
received in the container.. 

Here an account is given of the transmission hologram- 
recording dry plate fabricated by the inventive fabrication 
process and system as well as the materials that form it. 
Two exemplary layer constructions of a transmission hologram- 
recording dry plate 100 are shown in Figs. 6 and 7. In Fig. 
6, the dry plate 100 comprises, from the incidence side of 
object light and reference light, a supporting film 10, a 
hologram-recording photosensitive material 20, a substrate 
30, an adhesive layer 40 and a light absorption film 50. In 
Fig. 7, the dry plate 100 comprises, from the incidence side 
of object light and reference light, a supporting film 10, a 
hologram-recording photosensitive material 20, a substrate 
30, a light absorption adhesive layer 60 and a supporting 
film 70. It is here noted that for actual recording or 
reproduction, the supporting film 10 may be released and 
removed from the surface of the hologram-recording 
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photosensitive material 20 in the transmission hologram- 
recording dry plate 100. 

A hologram-recording photosensitive film 110 herein used 
to fabricate the transmission hologram-recording dry plate 
5 100 of such layer construction as shown in Fig, 6 or 7 
comprises a supporting film 10, a hologram-recording 
photosensitive material 20 and a separator (release film) 
120, as can be seen from the layer construction of Fig. 8. A 
film for adding light absorption to the back surface of the 
[q 10 transmission hologram-recording dry plate 100 is an adhesion- 
j^ 1 added light absorption film comprising a separator (release 

iT film) 140, an adhesive layer 40 and a light absorption film 

|if 50 as shown in Fig. 9(a), or a light absorption adhesive film 

% 150 comprising a separator (release film) 140, a light 

;i: 15 absorption adhesive layer 60 and a supporting film 70 as 
! j[J shown in Fig. 9(b). 

fit For. a .hologram-recording photosensitive material 20 in a 

hologram-recording photosensitive film 110 shown in Fig. 8, a 
photopolymer material having adhesion should preferably be 

20 used as a substrate 30. Of course, it is acceptable to use 
other photosensitive materials such as silver salts and 
bichromated gelatin. For selective release, as a matter of 
course, the release strengths between the supporting film 10 
and the hologram-recording photosensitive material 20 and 

25 between the hologram- recording photosensitive material 20 and 
the separator 12 0 should conform to the following relation: 



-30- 



[ supporting film 10 /hologram-recording photosensitive 
material 20] > [ hologram- recording photosensitive material 

20 /separator 120] 
For the supporting film 10 it is preferable to use PET 
5 film (of optical grade in particular), triacetyl cellulose 
film, polypropylene film, polyethylene film, polyvinyl 
chloride film, acrylic film, polyvinyl alcohol film and 
polyethylene vinyl alcohol copolymer film, all obtained by 
extrusion. 

10 For the separator 120 such similar films as mentioned 

for the supporting film 10 may be used. However, it is 
preferable to use a film different in release properties from 
that supporting film 10. For the photopolymer photosensitive 
material used as the hologram-recording photosensitive 

15 material 20, for instance, Du Pont ' s photopolymers 

commercially available under the trade name of Omnidex may be 
used. . 

For the substrate 30, a variety of transparent rigid 
materials may be used; for instance, various glass 

20 substrates, polycarbonate substrates and acrylic substrates 
may be used. If necessary, it is preferable to subject the 
substrate to suitable primer treatments because some 
improvements in adhesion are obtainable. For instance, the 
glass substrates may be coated and dried with various silane 

25 coupling agents, acrylic adhesives, polyurethane adhesives, 
etc. The substrate 30 may be used in a dry film form. 

An adhesion-added light absorption film 130 shown in 
Fig. 9(a) is kept stable all the time during hologram 
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recording. However, the light absorption film 130 must be 
removed without any remnants after recording. For selective 
release, the release strengths between the light absorption 
film 50 and the adhesive layer 40 and between the adhesive 
5 layer 40 and the separator 140 should satisfy the following 
relation: 

[light absorption film 50/adhesive layer 40] > [adhesive 

layer 4 0 /separator 140] 
For the light absorption film 50 it is preferable to use 
10 PET film (of optical grade in particular), triacetyl 
^ cellulose film, polypropylene film, polyethylene film, 

S polyvinyl chloride film, acrylic film, polyvinyl alcohol film 

y and polyethylene vinyl alcohol copolymer film, all obtained 

O 

by extrusion and colored. Colored films are generally broken 
aJ 15 down into a film with pigments, dyes, etc. incorporated 
fl therein, a film dyed with a dye, a film coated with a 

□ pigment-containing resin, and a film coated with a dye- 

containing resin. It is noted, however, that pigments are 
unsuitable because they scatter laser light. It is therefore 
20 preferable to use dyes . The light absorption film 50 should 
preferably have an optical concentration of at least 2 at the 
wavelength of recording laser light. 

For the separator 140 such similar films as mentioned 
for the supporting film 10 may be used. However, it is 
25 preferable to use a film different in release properties from 
that supporting film 10. For the adhesives in the adhesive 
layer 40, for instance, use may be made of those based on 
rubber systems such as natural rubber, styrene-butadiene, 




polyisobutylene, isoprene, natural rubber latex and styrene- 
butadiene latex; acrylic systems such as acrylic and acrylic 
emulsion; silicone systems such as silicon; and hot-melt 
systems such as styrene-isoprene block copolymer, styrene- 
5 butadiene block copolymer, styrene-ethylene-butylene block 
copolymer and ethylene-vinyl acetate copolymer. Preferably, 
the adhesive in the adhesive layer 40 should have adhesion 
power decreasing by post-treatments such as heating and 
ultraviolet irradiation after hologram exposure, and enable 

10 the light absorption film to be easily removed from a 
substrate 3 0 without any remnants. 

A light absorption adhesive film 150 shown in Fig. 9(b) 
is kept stable all the time during hologram recording. 
However, the light absorption film 150 must be removed 

15 without any remnants after recording. For selective release, 
the release strengths between the supporting film 70 and the 
light absorption adhesive layer 60 and between the light 
absorption adhesive layer 60 and the separator 140 should 
satisfy the following relation: 

20 [supporting film 70/light absorption adhesive layer 60] > 

[light absorption adhesive layer 60/separator 140] 
For the supporting film 7 0 it is preferable to use PET 
film (of optical grade in particular), triacetyl cellulose 
film, polypropylene film, polyethylene film, polyvinyl 

25 chloride film, acrylic film, polyvinyl alcohol film and 

polyethylene vinyl alcohol copolymer film, all obtained by 
extrusion. 
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For the separator 14 0 such similar films as mentioned 
for the supporting film 7 0 may be used. However, it is 
preferable to use a film different in release properties from 
that supporting film 70. For the adhesives in the adhesive 
layer 60, for instance, use may be made of colored adhesives 
based on rubber systems such as natural rubber, styrene- 
butadiene, polyisobutylene , isoprene, natural rubber latex 
and styrene-butadiene latex; acrylic systems such as acrylic 
and acrylic emulsion; silicone systems such as silicon; and 
hot -melt systems such as styrene-isoprene block copolymer, 
styrene-butadiene block copolymer, styrene-ethylene-butylene 
block copolymer and ethylene-vinyl acetate copolymer. The 
adhesive may generally be colored by milling it with 
pigments, dyes or the like, or dyeing it with a dye. It is 
noted, however, that pigments are unsuitable because they 
scatter laser light. It is therefore preferable to use dyes. 
The light absorption adhesive film 60 should preferably have 
an optical concentration of at least 2 at the wavelength of 
recording laser light. Preferably, the adhesive in the light 
absorption adhesive layer 60 should also have adhesion power 
decreasing by post-treatments such as heating and ultraviolet 
irradiation after hologram exposure, and enable the light 
absorption film to be easily removed together with the 
supporting film 70 from the substrate 30 without any 
remnants - 

To prevent unnecessary reflection at interfaces during 
recording, the indices of refraction of the substrate 30, 
adhesive layer 40, light absorption film 50 and light 
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absorption adhesive layer 60 shown in Figs. 6 and 7 should 
preferably be substantially equal to that of the hologram- 
recording photosensitive material 20. In other words, the 
preferable refractive index difference should be up to 0.1. 
5 In the foregoing, the transmission hologram- recording 

dry plate has been explained while the film used is limited 
to the adhesion-added light absorption film or light 
absorption adhesive film. However, it is understood that the 
same effect on prevention of halation is obtainable even when 

□ 10 an antiref lection film is used instead of these films. 

UT Next, the present invention is explained with reference 

jsdb 

=0 to the hologram-recording dry plate designed for a reflection 

rd hologram. The film used herein, for instance, may be any one 

of a hologram-recording photosensitive film, an adhesion- 

iTj 15 added, colored film, a colored adhesive film and an adhesion- 
added antiref lection film. Detailed constructions of these 

|2; films will be explained later. With the aforesaid 

fabrication process and system, the reflection hologram- 
recording dry plate can be fabricated by laminating the 
20 hologram-recording photosensitive film on one surface of a 

substrate at the first step and then laminating the adhesion- 
added, colored film, colored adhesive film or adhesion-added 
aintiref lection film on the opposite surface of the substrate 
at the second step. 
25 Here a set of vertical support section 3, film feed 

section 6, lamination section 7 and separator release 
sections 8 and 9 shown in Fig. 1 is referred to as one unit. 
By increasing the distance of the vertical support section 3, 
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two such units can be provided- If a surface interchange 
portion for interchanging the outer and inner surfaces of a 
substrate vertically supported in the vertical support 
section 3 is located between the units, it is then possible 
5 to fabricate a reflection hologram- recording dry plate in one 
single operation. Thus, if additional units are provided at 
need, the necessary number of films can then be laminated on 
the substrate. 

Next, an account is given of the reflection hologram- 
! =3 10 recording dry plate fabrication process according to the 

'Is! 

*#1 invention that is carried out with the inventive fabrication 

;S system. The reflection hologram-recording dry plate 

;U fabrication process comprises steps of ( 1 ) laminating a 

colored film on one surface of a substrate, (2) laminating a 
liJ 15 first photosensitive material on the opposite surface of the 
ifl substrate, (3) laminating a second photosensitive material on 

i=j the first photosensitive material, and (4) laminating a third 

photosensitive material on the second photosensitive 
material. Fig. 10(A) shows the step (1) of laminating the 
20 colored film on the substrate, Fig. 10(B) the step (2) of 
laminating the first photosensitive material on the 
substrate, Fig. 11(A) the step (3) of laminating the second 
photosensitive material on the first photosensitive material, 
and Fig. 11(B) the step (4) of laminating the third 
25 photosensitive material on the second photosensitive 
material . 

At the colored film lamination step ( 1 ) , a sheet-cut 
form of colored film having a separator is fed out of a film 
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feed section (loader) 6, as shown in Fig. 10(A). Then, the 
separator is released from the colored film. Then, a glass 
substrate is fed out of a glass feed section 1 so that the 
colored film is laminated on the surface side from which the 
5 separator is released on the substrate. Finally, the glass 
substrate with the colored film laminated thereon is 
delivered to a substrate ejection section 5 wherein it is 
received in a container. 

At the first photosensitive material lamination step 
[% 10 (2), the glass substrate with the colored film laminated 
{2 thereon is fed out of the substrate feed section 1, as shown 

^ in Fig. 10(B). On the other hand, a sheet-cut form of first 

photosensitive material having separators is fed out of the 
; ^ film feed section (loader) 6. Then, the inside separator is 

[ aJ 15 released from the first photosensitive material. Then, the 
ij3 first photosensitive material is laminated on its surface 

□ side from which the separator is released on the surface of 

the glass substrate facing away the colored film. Then, the 
outside separator (protective PET ) is released from the first 
20 photosensitive material. Finally, the glass substrate with 
the colored film and first photosensitive material laminated 
thereon is delivered to the substrate ejection section 5 
where it is received in the container. 

At the second photosensitive material lamination step 
25 (3), the glass substrate with the colored film and first 

photosensitive material laminated thereon is fed out of the 
substrate feed section 1, as shown in Fig. 11(A). On the 
other hand, a sheet-cut form of second photosensitive 
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material having separators is fed out of the film feed 
section (loader) 6. Then, the inside separator is released 
from the second photosensitive material. Then, the second 
photosensitive material is laminated on its surface side from 
5 which the separator is released on the surface of the first 
photosensitive material. Then, the outside separator 
(protective PET) is released from the second photosensitive 
material. Finally, the glass substrate with the colored film 
and first and second photosensitive materials laminated 
10 thereon is delivered to the substrate ejection section 5 

j r§ 

:\; where it is received in the container. 

At the third photosensitive material lamination step 
^ (4), the glass substrate with the colored film and first and 

; ^ second photosensitive materials laminated thereon is fed out 

j =y 15 of the substrate feed section 1, as shown in Fig. 11(B). On 
\7i the other hand, a sheet-cut form of third photosensitive 

ip material having separators is fed out of the film feed 

section (loader) 6. Then, the inside separator is released 
from the third photosensitive material. Then, the second 
20 photosensitive material is laminated on its surface side from 
which the separator is released on the surface of the second 
photosensitive material. Then, the outside separator 
(protective PET) is released from the third photosensitive 
material. Finally, the glass substrate with the colored film 
25 and first, second and third photosensitive materials 

laminated thereon is delivered to the substrate ejection 
section 5 where it is received in the container. 
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Through the aforesaid steps (1) to (4), the reflection 
hologram- recording dry plate can be obtained. Next, a part 
of the step of processing the reflection hologram-recording 
dry plate in the process of obtaining a reflection hologram 
from the reflection hologram-recording dry plate is 
explained. This step comprises (5) trimming the dry plate to 
a given size and (6) releasing the colored film from the dry 
plate. Trimming the dry plate to a given size is shown in 
Fig. 12(A) and releasing the light-tight film from the dry 
plate is illustrated in Fig. 12(B). 

At the step (5) of trimming the dry plate to the given 
size, the glass substrate with the first, second and third 
photosensitive materials laminated thereon is fed out of the 
substrate feed section, as shown in Fig. 12(A). Then, the 
film layer of multilayer construction formed on the glass 
substrate is cut at a given position, using a laser cutter. 
Finally., a film layer portion unnecessary for a reflection 
hologram is released and removed. One exemplary construction 
of the reflection hologram-recording dry plate that is 
trimmed to the given size is shown on the right side of Fig. 
12(A). 

At the colored film release step (6), on the other hand, 
the trimmed reflection hologram-recording dry plate or 
reflection hologram is fed out of the substrate feed section, 
as shown in Fig. 12(B). Then, the colored film is released 
from the glass substrate. Finally, the reflection-hologram 
recording dry plate or reflection hologram, from which the 
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colored film is released f is delivered to the substrate 
ejection section where it is received in the container. 

Here an account is given of the reflection hologram- 
recording dry plate fabricated by the inventive fabrication 
5 process and system as well as the materials that form it* 
Two exemplary layer constructions of a reflection hologram- 
recording dry plate 200 are shown in Figs, 13 and 14. In 
Fig. 13, the dry plate 100 comprises, from the incidence side 
of reference light, a supporting film 10, a hologram- 
□ 10 recording photosensitive material 20, a substrate 30, an 
jjT adhesive layer 40 and a colored film 80. In Fig. 14, the dry 

;fj plate 100 comprises, from the incidence side of reference 

\\\ light, a supporting film 10, a hologram-recording 

• n 

~ photosensitive material 20, a substrate 30, a colored 

'.7j 15 adhesive layer 90 and a supporting film 70. It is here noted 
^2 that for actual recording or reproduction, one or both of the 

supporting films 10 and 70 may be released and removed from 
the front and back surfaces of the hologram-recording 
photosensitive material 20 in the reflection hologram- 
20 recording dry plate 200. 

In such layer constructions as shown in Figs. 13 and 14, 
too, an adhesion-added, colored film comprising an adhesive 
layer 4 0 and a colored film 80 or a colored adhesive film 
comprising a colored adhesive layer 90 and a supporting film 
25 7 0 may be laminated on the incidence side of reference light. 

A hologram-recording photosensitive film 210 herein used 
to fabricate the reflection hologram-recording dry plate 100 
of such layer construction as shown in Fig. 13 or 14 
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comprises a supporting film 10, a hologram-recording 
photosensitive material 20 and a separator (release film) 
120, as can be seen from the layer construction of Fig. 15. 
A film for adding light absorption to the back surface of the 
5 reflection, hologram- recording dry plate 200 is an adhesion- 
added, colored film comprising a separator (release film) 
14 0, an adhesive layer 4 0 and a colored film 80 as shown in 
Fig. 16(a), or a colored adhesive film 250 comprising a 
separator (release film) 140, a colored adhesive layer 90 and 

10 a supporting film 70 as shown in Fig. 16(b). 

The same effect is expectable even when instead of the 
light absorption-adding film, an adhesion-added 
antiref lection film comprising a separator (release film) 
140, an adhesive layer 40 and an antiref lection film 99 is 

15 laminated on the back side of the reflection hologram- 
recording dry plate 200 as shown in fig. 16(c). 

..For the hologram-recording photosensitive material 20 in 
the hologram- recording photosensitive film 210 shown in Fig. 
15, a photopolymer material having adhesion should preferably 

20 be used as a substrate 30. Of course, it is acceptable to 
use other photosensitive materials such as silver salts and 
bichromated gelatin. For selective release, as a matter of 
course, the release strengths between the supporting film 10 
and the hologram-recording photosensitive material 20 and 

25 between the hologram- recording photosensitive material 2 0 and 
the separator 120 should conform to the following relation: 
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[ supporting film 10 /hologram-recording photosensitive 
material 20] > [ hologram- recording photosensitive material 

20 /separator 120] 
For the supporting film 10 it is preferable to use PET 
5 film (of optical grade in particular), triacetyl cellulose 
film, polypropylene film, polyethylene film, polyvinyl 
chloride film, acrylic film, polyvinyl alcohol film and 
polyethylene vinyl alcohol copolymer film, all obtained by 
extrusion. 

10 For the separator 120 such similar films as mentioned 

for the supporting film 10 may be used. However, it is 
preferable to use a film different in release properties from 
that supporting film 10. For the photopolymer photosensitive 
material used as the hologram-recording photosensitive 

15 material 20, for instance, Du Pont's photopolymer s 

commercially available under the trade name of Omnidex may be 
used. 

For the substrate 30, a variety of transparent rigid 
materials may be used; for instance, various glass 

20 substrates, polycarbonate substrates and acrylic substrates 
may be used. If necessary, it is preferable to subject the 
substrate to suitable primer treatments because some 
improvements in adhesion are obtainable. For instance, the 
glass substrates may be coated and dried with various silane 

25 coupling agents, acrylic adhesives, polyurethane adhesives, 
etc. The substrate 30 may be used in a dry film form. 

An adhesion-added, colored film 230 shown in Fig. 16(a) 
is kept stable all the time during hologram recording. 
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However, the colored film 230 must be removed without any 
remnants after recording. For selective release, the release 
strengths between the colored film 80 and the adhesive layer 
4 0 and between the adhesive layer 40 and the separator 14 0 
5 should satisfy the following relation: 

[colored film 80 /adhesive layer 40] > [adhesive layer 

40 /separator 140] 
For the colored film 80 it is preferable to use PET film 
(of optical grade in particular), triacetyl cellulose film, 
-Q 10 polypropylene film, polyethylene film, polyvinyl chloride 
in film, acrylic film, polyvinyl alcohol film and polyethylene 

;|j vinyl alcohol copolymer film, all obtained by extrusion and 

j-j colored. Colored films are generally broken down into a film 

with pigments, dyes, etc. incorporated therein, a film dyed 
'Q 15 with a dye, a film coated with a pigment-containing resin, 
!~ and a film coated with a dye-containing resin. It is noted, 

|5 - however, that pigments are unsuitable because they scatter 

laser light. It is therefore preferable to use dyes. The 
light absorption film 80 should preferably have such 
20 properties as disclosed in Japanese Patent Application No. 7- 
114329. 

For the separator 140 such similar films as mentioned 
for the supporting film 10 may be used. However, it is 
preferable to use a film different in release properties from 
25 that supporting film 10. For the adhesives in the adhesive 
layer 40, for instance, use may be made of those based on 
rubber systems such as natural rubber, styrene-butadiene, 
polyisobutylene, isoprene, natural rubber latex and styrene- 
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butadiene latex; acrylic systems such as acrylic and acrylic 
emulsion; silicone systems such as silicon; and hot-melt 
systems such as styrene-isoprene block copolymer, styrene- 
butadiene block copolymer, styrene-ethylene-butylene block 
5 copolymer and ethylene-vinyl acetate copolymer. Preferably, 
the adhesive in the adhesive layer 40 should have adhesion 
power decreasing by post-treatments such as heating and 
ultraviolet irradiation upon hologram exposure, and enable 
the colored film 80 to be easily removed from the substrate 
3 10 30 without any remnants. 

p ; A colored adhesive film 25 0 shown in Fig. 16(b) is kept 

;~ stable all the time during hologram recording. However, this 

EST 

150 must be removed without any remnants after recording. 
: ~ For selective release, the release strengths between the 

H 15 supporting film 7 0 and the colored adhesive layer 90 and 

i a r 

=3 between the colored adhesive layer 90 and the separator 14 0 

Q should satisfy the following relation: 

[supporting film 70 /colored adhesive layer 90] > [colored 
adhesive layer 70 /separator 140] 
20 For the supporting film 7 0 it is preferable to use PET 

film (of optical grade in particular), triacetyl cellulose 
film, polypropylene film, polyethylene film, polyvinyl 
chloride film, acrylic film, polyvinyl alcohol film and 
polyethylene vinyl alcohol copolymer film, all obtained by 
25 extrusion. 

For the separator 140 such similar films as mentioned 
for the supporting film 70 may be used. However, it is 
preferable to use a film different in release properties from 
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that supporting film 70. For the adhesives in the adhesive 
layer 60 , for instance, use may be made of colored adhesives 
based on rubber systems such as natural rubber, styrene- 
butadiene, polyisobutylene, isoprene, natural rubber latex 
and styrene-butadiene latex; acrylic systems such as acrylic 
and acrylic emulsion; silicone systems such as silicon; and 
hot-melt systems such as styrene-isoprene block copolymer, 
styrene-butadiene block copolymer, styrene-ethylene-butylene 
block copolymer and ethylene-vinyl acetate copolymer. The 
adhesive may generally be colored by milling it with 
pigments, dyes or the like, or dyeing it with a dye. It is 
noted, however, that pigments are unsuitable because they 
scatter laser light. It is therefore preferable to use dyes. 
The colored adhesive film 90 should preferably have such 
properties as disclosed in JP-A 7-114329. Preferably, the 
adhesive in the colored adhesive layer 90 should also have 
adhesion power decreasing by post-treatments such as heating 
and ultraviolet irradiation upon hologram exposure, and 
enable the supporting film to be easily removed from the 
substrate 30 without any remnants. 

To prevent unnecessary reflection at interfaces during 
recording, the indices of refraction of the substrate 30, 
adhesive layer 40, colored film 80 and colored adhesive layer 
90 shown in Figs. 13 and 14 should preferably be 
substantially equal to that of the hologram-recording 
photosensitive material 20. In other words, the preferable 
refractive index difference should preferably be up to 0.1. 
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As can be understood from the foregoing, the invention 
recited in any one of claims 1 to 7 provides a hologram- 
recording dry plate fabrication process that can be used to 
fabricate a transmission or reflection hologram- recording dry 
5 plate particularly best suited for applications where high 
precision and high cleanliness are required. 

According to the invention recited in claim 7, it is 
possible to provide a hologram-recording dry plate 
fabrication process wherein the hologram-recording 
10 photosensitive material comprises a photopolymer having 
adhesion. 

According to the hologram- recording dry plate 
fabrication system recited in claim 8 or 9, it is possible to 
fabricate a transmission or reflection hologram- recording dry 

15 plate particularly best suited for applications where high 
precision and high cleanliness are required. 

According to the hologram-recording dry plate 
fabrication system recited in claim 10, any one of a sheet- 
cut form of hologram- recording photosensitive film comprising 

20 a supporting film, a hologram-recording photosensitive 

material and a separator, a sheet-cut form of adhesion-added 
light absorption film comprising a separator, an adhesive 
layer and a light absorption film and a sheet-cut form of 
light absorption adhesive film comprising a separator, a 

25 light absorption adhesive layer and a supporting film can be 
laminated on the substrate. 

According to hologram-recording dry plate fabrication 
system recited in claim 11, any one of a sheet-cut form of 



hologram-recording photosensitive film comprising a 
supporting film, a hologram- recording photosensitive material 
and a separator, a sheet-cut form of adhesion-added, colored 
film comprising a separator, an adhesive layer and a colored 
film, a sheet-cut form of colored adhesive film comprising a 
separator, a colored adhesive layer and a supporting film and 
a sheet-cut form of adhesion-added antiref lection film 
comprising a separator, an adhesive layer and an 
antiref lection film can be laminated on the substrate. 



